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(54) GPP-STRUGTURE MAGNETORESISTANGE EFFECT ELEMENT AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a CPP-structure magnetoresistance effect 
element which can contribute to reduce Barkhausen noise and to provide a method 
of manufacturing the magnetoresistance effect element. 

SOLUTION: An upper-layer body 39b on a magnetoresistance effect film 39 is 3S", 
sandwiched between insulators 58. Magnetic-domain control films 41 sandwich the = 
body 39b together with the insulators 58, By the function of the insulators 58. a : :;i;i:i:id:ii ILliliU 

narrowed current passage is established between a lower-layer body 39a on the 
film 39 and an upper electrode layer 36. The effective core width of the film 39 is 
narrowed. A vertical bias magnetic field BS acts efficiently on the film 39. *^ ' -^^"^^ /jN 

Especially, when a free-side ferromagnetic layer 56 is contained in the body 39b, ^ 
the strong vertical bias magnetic field BS can act on the layer 56 as compared with 
a conventional CPP-structure magnetoresistance effect element. The single 
magnetic domain of the layer 56 can be realized satisfactorily. The Barkhausen 
noise can be reduced. 
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(54) i^m<o^m cppmmm^is.^mmm^isxxj^^(DmT^:^m 
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t^*^©] m^m.m.i^^m s 9 s 9 b nifg 

^fr 5 8 {cfe^^iitttS. aiZ*J(»^4 1 «iteii:#:5 8 

tti:> i^±mi^ 3 9b ^j^^iitf. 5 8 coi!i t 

T% a^SfetS&m^S 9 0TS#:3 9 a t±lH5«11^3 

5„ it^Cl, ±J1^3 9 b(-g*{aij?iat4]1 5 6 755^iix 
t^5fecoCP P^jga^Sfet^S^^-t-Jt-i 

-If V y -r xro^s^tt*^ ^ „ 
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mm t ^m:k.?> z. t %:!i^mt-r^ c p pmm.m^m.i7i^ 
2 1 1 (ciH«cD c p p m7^mnm.int^ 

m^m 3 1 m^km i izmm(o cpp mmm%m.in.m 

< ti>^ mm^m^i.mt^^t.in?, z t srwe^t-r-s c p 
pmmm^i&tjim^m^o 

t^mx.?>zt^wm.ti-?>cppmi&m%m.in^mm 20 
iMikms] mmTS4izBm.(7)cppmmmm.mm.^ 

■Ticp pmmmnt&in.^mm^(Dmm:umo 
[i»*^6] m^m5izmm(ocppmmmnm.tn.m 

*5?]?^$tT.2>ri€:#mt-r5cpp mmm^t&^^m 

*^^cDMjt^&„ 30 

[w*« 7 1 6 {ciB«o CPP mmm^mtn.m 
ix^zt ^¥fm:t i-^cp pm7^m^mi^mmm^<Dm 

[!»*«81 tS^:a7{r|E«tDCPP«iitlK«S*i^ 

^w^ti-^ c p pmmmms.^mMm^<omi^:^m, 

[ft 9 1 8 {' |B«co CPP «itJK«ffifet^ 

*ll^^c'®it:^)ft(c*5^^T, mmm.mm-im^i^x&,^ 40 
r <t t -fs c p p mmmm.ts.um^m'f-<omm:^ 

[00 0 1] 
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mi-^±^mmm t^m^^cp pmT^mni&ffimMm 

[0 0 0 2] 

[i2e*cDg^si cpp^iga^ig^^:^ (MR) m^<D 

^mX'i-i. W^im^mi^m (pinning lay 
e r ) , m^m^m^m (pinned layer) 

mziKi^^ g *{|iJ3fiMttS (free layer) $r 

^tf±mi^t^mx.^m%^m^m (mr) mitij:<^ 

T-t5, MRltl[©||^=2T<Btt^*P>tT.5r tjJST-t 
[0 0 0 3] 

[^bJj5S«»L± 5 t-rSfllBl r 5v^ofcMR)K<^?l^ 
tiaiLtcfefcoT. Jt^#:^M^iitf l^roaEfiJIlP^^ 

<omM\tymw<omsi^xT^-r^o vtciii':>x. ±m 

^^{-«IJK>UTb* 5. r 5 UfcCPP«jtMR*^^T' 

[0 0 0 41 ^^mn. ±mmmz&^xt£$tifti><D 
5 c p pmmmui&tfimmm^^ixf^(Dmm:i7 

[0 0 0 51 

ic. mimMiz^ixii. r^mmm±izmimx'iM:7ii^ 

5 -ht|5«ffig i: x: 5 r i: Sr#m i: -r 5 C P P «jt^ 

[0 0 0 6] zo^^-^tccppmmmnm^mmm^x 
■So - (^acD c p pmmm^m^mmm^nmnmn(o 

[0 0 0 71 Ud^t, r 5v>ofcCPP«5glK^J£Si3?!; 

b/c75SoT. ^EMtW^l^i 
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a. t^jfero c p p «3tii^ffifet^*fg^ {- it-<T g mm 
[0 0 0 81 m^:&<ommma^, m^%:n^i-mm.ttm^ 

r t;4ST-t.5. /vui?^>'?if >y-rxtt$ h\cmm^i& 

[0 0 0 9] iiU:i<^<t 5 7'iCPPffiiS^^ffi^SSm^^^ 

[0 0 101 *6i^|gW::3iy^Vi/Ma«(CBSE$iJ?»aiJi 
[0 0 111 

[0 0 121 min^%^mmi^mmm&<D-^^mi- 

^cC^:3t>^^- K7=V;^i^iEf!)y^B (HDD) iicort§p« 
iig5r1!tB&e<J{c*i-, rcoHDDl 1 0lJx{±'¥fcV^^l: 

5„ HX^S^^TtCti. iSi^iiK^i:bT(0 1ft£i±<^a^v^ 
-<^^ 1 3 755iR^$ix^„ 1 SttxfvK 

1 4H, ■CTx.Jf 7 2 0 0 r p 1 0 0 0 0 r pmirV^ 

5. g#:*#:l 2lc(4, Bt^^^i^l 2 irCDWT'iR^^ra 
5, 

[0 0 131 iR^^^1{;i4. SE:)^l^f-®I>*^Sttl 5 



(3) !|#IIB2 0 0 2-3 2 9 9 0 5 

4 

<D^^D yi^l 6fi. 5*»P)7K¥*l^a«c®t>*5H'J 

<!)Mi1-hivxmW]r~J^l 7;^^?>tfr*-tcMt>'5#tti^:^ 
^>->3 ^'l 8 i:*^x.5. Jl^toiiiJ, #ttiJ-X'<^ 
3 V 1 8 (D^SSST-tt, VNfc.i*5v>V/</V'tfte (S^-tt 
T) (Dm%X'^±-^•yh':^y^i^l9^■i}^n•h^n^i^ 
5„ Jfi-^-y K;^7'<^1 9(C(4, m^'f^:^^' 1 3 cD 
«Bl;lrR]A^oT»^4■t^;^'<:/->3 :/i 8^^e5j¥U#tt;'3 

10 ;^:5' 1 3i?3«ffiT-^^ife$tv5^j5fD(Offi!itT-^_h^s' 

8(^}f Uf^(t;'3i:j?;^i(0-'-<7:/:^X'i^^x-r-;^^ i 3 

[00141 r 5 Lfci?±— 7^ ^" 1 9 roj^i^" 

{c, ^+ y -y V? 1 6 1 5 [El >9 x-mm-r^ t . n± 

K^7-m 9 ^ 1 30* 

2/ K;^ 1 9 f4^^7=V >^ ^ 1 3 _hc7)BfS<30fS^ h 

20 7 y:^' r<^i#, df-^y s^v^l 6<0 
Stdli^Jx-tf^sK-r^^^/u^-i? (VCM) ^:v^ofcT 
jJ'^'^nz— ^ 2 1 of!)#^iiCTll^$tuixf±*J;v\ 
^tOjit), mWii^<r>m^7'4 1 3i45ffi#::^^i 2rt 

KS-rSfiS^x-r:^^ 131^ 
±CDMT- 1 *oS»ir— A 1 7 2 0(0#^41^;^ 

[0 0 151 m2it.»±^y h'::^7 4 -f^l 9(0—Mci^m 

tc?^^S^i^5A 1 2 O3 -T i C (r^i-i^'yi') Mfo:^ 
30 7-r:}^:*:#:2 2 ^K^:^ ^'f y*'(*2 2 (D^^gKffiiffi 
^-S^^$^^T. m^iUL-m^iL^^'y K2 3^rtl5-t-S 

t?±E2 5 7)5j^S$ti,^. a^xVJ^i? 1 3(^lHlfe(CS 
[0 0 161 2 5(^(4. ^^^ASffiA^fj^MMfcH 

mz.f^A^'oxmi/^2m(o\y-/i-2 7 imii^^iv^o # 

40 1^-/1^2 7<OTKJiffitCf4V^fc>k*5AB S (^MttlSrtt 

ffi) 2 8/45^^$tv5„ AB S 2 8r-(4^gft2 6cO«ii# 

4Ji«*i)3i*tt;fcl5g<?^aiU*tji^^5' K2 3*4. ^i!! 
$n5J;5l-, ABS 2 8T-gtiJ-t-5. l»±^y 

-C-(4/iV\ 

[0 0 171 Iii3f4i?±ffi2 5C0^^5:i¥«il-*-r, 0c 
;^^aiLStii^'^s/ K2 3H, mmm^^y ''fi^^j 

50 (MR) igii^ffi(!5^^-3 2 i:S:«;t5o ^^Stii^-- 



^m-rtjifDibriy^-^- A 1 2 o 10 

[0 0 18] mmm^^^^-^y K*^3 If^. ABS2 

2 8-emIffi§r®ffi^-^§Ta5^ffi^3 6 t^#x.5o ± 
SB^SiO^TSB^^lS 3 5. 3 6 F e N^N i F 

[0 0 1 91 ±§|3ioJ:0?Tg|5?K11S3 5. 3 6 c7)PB^i;ifi 
«?iJ;t{iAU03 (T/i-^^) M(D#N^'t4:3t^^5/:7^B3 20 

Ji 3 5^ T^paffi^ 3 6 1 ^fT# ^ 5 mMm^ 

[0 0 2 0] cFPmmMRm^^vm^s 2n. r)v 
^nmm 3 s Tiasmffis 3 s nmm/^^mx. 

3 8 ;^^^J^tfN i F e }l\^-:>fz.m-W&(D^m!^Wxm^ 30 
^ttSfc. -<5^TSBm«iil3 8fi|^^(;iCPP«igMR 

^? 3 2 OT^V-yi. KS h LTl»«gi-S r t 

[0 0 2 1] T^«®^3 8c7)^S{-fi^ AB S 2 8tC 
?&oT®t/5m?8^i^l^"t-^j:*:5^>amSfei^:^ (MR) 
^3 9;6^?FM$ti^o fWflitc. T$|3mSB 3 8 
t^. AB S 2 8tcaoTM^/'5 l^ffco^lK^J^/N- 

4 1 ;^^ff^^^ti.^o a^$iJP^^- KM4 1 i^T^Sffig 
3 8(D*ffi-eABS 2 8fC»oTMRJK3 9 ^^^^^iZ, 
tfo K^4 1 Ji^Jx.f^C o P t o C r 40 
P t ^v^o;rc^M$^m^e>?l^^^t^tl.^^^i:v\ -^^(D 
ME$iJIHl/N— KM4 1 T-t^, Jl^Oiit^. MRJg3 9^ 

r 5 \^fzM^n\m^'^— KM4 1 (7:)m(cS-:5#/^V 
m^tm^^^^h^ MRJK3 9rt-ef!|;tJ^gftftlJ^^ 
14il(free layer) (^m8SE^kf:i*^$ tv-S 
^ht^X^^^ MRM3 9co«3tOpJ»ifit^je^tb^o 
[0 0 2 2] MIK^J^/N^ 1 (omM\^\X%\m^ 

mA2tmm^f\^^. :L<Dm\i^mmA2\^mMMw^ 

E4 l_htCO;z^/2:;^S5, ^li^ig^ji4 2 50 



(4) 4$IB2 0 0 2-3 2 9 9 0 5 

6 

fl. MRM3 9 hMMMU^^- KM 4 1 i:co^#®^^ 
tf^ffiP L -Cj^^H^o ^ 1 i^^g 4 2 fl^SJ;ttf A 1 2 
O3 •^S i O2 i:VNo)fci^^«-3p|.;6-^«^$tttvfiJ: 

[0 0 2 3] rc0^1|fe,^S4 2CQ^ffi}±^2|fe»g4 

3T*«fc>ix5o m2«6ig^®4 3t^. %\mmmA2±.ft 
111*6^^4 2 tm^fc, %2mmmA2.vi. mrjs^s 

9 i:aEfiJffli^^-KlW4 1 tO^^MSr-^tf^SPLT' 

a^^n^o m2mmm4 3i^mK.iiA u 03 i o 

[0 0 2 4] ^2|fe»g4 3±fCfiM#»#3i;^^-.:x K 
3 1 cDTlFB^ffiS 3 6 ;d5j£;J5-5o ^ (DTePfiSfii^ 3 
6f^. 2o(D^MP LoPb^T'MRK3 9(^lI±E(c^tt 
Jh^^e^n^o t'^^*:>'^. TS(5«11^3 6fiCPP«itM 

R^^m.^m'f'S 2(D±^mmmtvxmm't^o mr 

^ 3 9 ti. TSBm^B 3 8 ^3 <t t>*T«F|3^ffig 3 6<Dm 

[0 0 2 5] rrT'|g4Sr#BgLooMR)^3 9 0«3t 

^Pi&i-^o r(?^MRM3 9fi^yx.f^;^e>/V^:/^T- 

inning la 
y e r ) 5 2. H^{l!l5S?Stte (pinned lay 

er) 5 s^xmmn^mms Bxmf^^n^rm^ 
39 a mm^cwmii^mms 5±xmi2^t>'^^ti 

5 g SM^fflSeg 5 6 ^3 it/^Mii 5 7 Xmj^^th^± 
mi^S 9 b S3S«ttg5 2cD«!i#t;ijJ;i:.T 

@^ffifJ?S^14S5 3(D^>fbftl;^f^^^[l^^ix5o 
r\ Titfe^Slf^. Tag5 1at. r(Z)Ta)l5 1a 
(^^®fC«S^tl.5N i F eS5 1 b }lXm^^ihfh\t 
S^attBS 2f^^Jx.tf F eMn^P d P t Mn 

{laSS^K-ttilS 3*5J:i/gSttiM«ttS5 7m^\k.\tCo 
9oF eiotV>ofc5SlKtt*f^£f;ef-e,?l^^$ntt{f J:V\ 

[0 0 2 6] rrT% TS#:3 9acD^li|ilWl{;iM:-< 
T±gft:3 9 bcD^2itgW2t^/h$<^^^tu5o X^fz 

K^4 1 izmm-r^o ^(d~:}jX\ Aimwz 9 b tmm 
Pt;6^?i^^^tL^o :^(omM\t.mmwsBx%m^t\^^. 

r 5 bTJ:Sf*3 9 b fi*6j»#:5 8 (c^;^32.*tb5o I- 
t^h. ±il#:3 9bf^. ffi»#:5 8 t ^ tid^EM^^^ 
KM4 1 {cfti^^3Z.S;Jx5. ^ 5 V^o/c^fe,»#:5 8cD#i 

Tmw3 9 ^itiMmmm-r^^f^^y^mmmz 
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tf}^X^^. /^io. ||li|iiWl^m2i!lW2flTg{5«^l 
[0 0 2 71 8$^1t#co»g;^^^t±lL.(C$>fcoTCPP«3g 

sa^ttS 5 6 60?Klt::^f^fi Ulte-rSo 5 UT S SftiJSii 

/cCfc*>TSl5?Kffie 3 6 *5<J:t/TlFPmiSJi 3 8 7&-?>>^ 
i!^K»9^-?3 2^-f>K<9tU$ttSmMft#c7:>l--</i-(^ 
iSCr 2fli1t#figg^K(?>ixSr i:;55-^#So r<?5t 

^ 1 3;6^e>f^ffli-SM#{c>fti-S:^e^/</i-:/M(D/t^« 
^Sf^ii5i6 ?>ttS r i: ;^ST' t So 
[0 0 2 81 r 9V^oyhCPP«3tMRK;Zf^l9m^3 

"9 3 2 TMi . 3 9b Jc^^ti^S S SlIOSS 

ai±g5 ^tm^um^^- KM4 1 i^±(^wjciaB$t^ 

$ttSo 

[0 0 2 91 rot^, mJ3zliO*fe;^#:5 8i;iJi. ^145: 

sr t755x*tSo r 5v^o:^cjte^*^3|s^^cfi^?I)x.{^c o - 
ft Qc meir<Ditm.tK^^ R^mi^m 5 2 (^fflv> 

tbS^-ttWI^J^ 2 0 0 M Q c mg^cOJtg^^^-t-o 

[0 0 3 0] m^cppm^^MRm^^^m^s 2<om 
m:^m^mmcm.m^^o m^^i^a u 03 -t i c 

(r/i<^y^) (li):^^-f) ;55^«^tbSo 

ro'>3i/N-(7:>S®t;ifiA 1 2 O3 M3 4^^^M$ti. 

So rcoA U O3 ^3 4±T-Tl?P«ffi/i3 8fi?i^^$ 



(5) ^#112 0 0 2-3 2 9 9 0 5 
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nSo }^:V>T*Tgii®®® 3 8(Z)^®{Cfi, mstc^^tl. 
SJ:5t-. tft3*<^llli|gWlT'M^$tbS*«MR^7 
1 /5^a^?i^^^tuSo rc7)^$tMRa7 1 f^. tll5B<^X 

^'^y^/i-'^rmtm-^mmmxm^mi^hth^mmm- 

t;if^. TflfiS7 2. S§fta'ttB7 3. @SfiiJ?a^tt)l 7 

4 . im\±^mm 7 5 . g ^w^sattii 7 e ^^io'ts^ 
m? 7/)mmz^^ix^, z<DW\^muzhtc^xy^ 

h Uv^;^ hM7 8;&W>^i5^^cfflV^e>i^So 

10 [0 0 3 11 j^vNT^7^>'^-±T*(i. laeic^^ttsj: 

^«'MRK7 1 4r^i^^iAtf^!SS'J^>^>- KM 7 9 
hM7 8±^CJttt-rSo mWMRM7 1 

8 1 T'«*phs t . mm.mm^^- km 7 9 <D?i^ 
^ti^T-rSo 

[0 0 3 21 ^feV^T^^^:n/^-±l:^i. H! 7 $ tvS ct 

20 «-^^8 l±tc^^U;t^^:^/^v>5^ y :/^^fifef;i^-^#^i^«-^^ 
8 si-^^^m^ti^o m^mm^^- km 7 9±^:7;^ h 

Uiy;^ hM7 8_h't:^att«-J|Sf8 l(^^ffi{C|fe^$t^ 8 3 

^^^6«LTv^<o r 5 UT^IE:$|J^flI>'^- KM7 9o^ffi 

t;ijtmi«6^B8 2;!i5jf^fi)c$ixSo mi^mms 2(Dm 

:^ HM7 8 0|^±t;ii^;CT. :7:^ h uv?;^ hM7 8±(D 
[0 0 3 31 r 5 L.T^«E^JfflI^^- KM7 9±(cBljte 

j^S 8 2 75sj]^^$ti.si:. mv^yi-^mi \(ommt^^^ 

30 :y^V^^J[LSiii£^HSo *«-MRM7 1_b 

llI8Jr7F^tbSJ:9{c, ±Bff 3 9 bo?l^:btSr^ 
o;^c||2i|iiW2<7:>:7^ h \^i/y. hM8 5;!)S^^^tbSo 
:7;:i- hM8 5f^. l>Ptcomi^i^B8 2 ^OFfl 

ciH^^orR^n^^ttTSBe^^So ^Jx.tf-r:^>^^ y 

^^tV^ofc K^^^:y^>'^^«La755Sg;$tuS t> :7;t h 
l-v^:^ hM8 5 0igfflT*^«MRM7 I4^0isa)i7 7 
:iBJ:t>'gSffliJ3SattB7 6^^|^*$tl.TV^<, ^WMR 
M7 l<^±e#:8 6^^ffl^9tU^i^TV^<. rogiJJ^mU 
tc#oT. |gWMRM7 1 i3j:t/^|K$iJ^/N- KM7 9 

40 (^ftitct^±e^*:8 6 \cw^^^^mxm% ltmWL^f\^ 

So «8 7ti^*tMRM7 lcO#^tt^'WS7 SSrHlli 

[0 0 3 41 r 5 V^ofc:3l-/^:/^/^^{cfefcoT. ^ 
lJfe^B8 20Mff t [nm] 
[0 0.3 51 
[^11 

t>Rs •••(1) 
[0 0 3 61 tc=BeoTlS:^$tvSo rrT% ^rnRf^H 

l*fei^e8 2cO:x-/^>-^3gS [nm/s e c] 
50 -To ^^sJi, #att4^^ia7 5;65®ttJ-rSST?Ozc:y 
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^vmW [secj Sr^-f, :i^vtzmmnzxiv 

[0 0 3 7] ^^m. llI9(c^$tt5J;5(c, 

[0 0 3 8] r 5 bT*t^MR^7 1 (Cjig#:8 6;45ff$ 
f^feix-Si:, J^^oiit), lMc07;j- M^v?;^ (m 
^■lir-f) f-*-:3#aE$iJ«Nl^N-KJK7 9*5J;i/^«-MR 
M7 1 ro^|q5fi«x.5>tv5, 7;^- h Uv*;;^ h)^T{-tt, 

1 n<r^m.mm^^- y^a i c^ft^^^^ii^tLfrMR^s 9 

HSftfc^^E^iJffll^^- K^4 1 isiOfMRMS 9 e, 
ttS, i^E$iJW^>— K^4 1*5J;?>'MR^3 9±-C(l, 

[0 0 3 91 r 5 bT«^$tlfcCPP«agMRR;^^8{ 
^F-3 1 *5«||$^^■rv^<. TSBaffi«3 6Ji{C(4. 

tc^mm. ±ifimmm3 5Amiik\''X'm^^it^, so 

6<J{-il*»tii;'».'^y K*^-3 1 ^sr>'V5:M^3 3 {cffl 
[0 0 4 01 HI 1 1 fiMRM 3 9 (Oj&<DMi^mi^-t, 

1 , s^MttJi 10 2. m^i^mm^m i o 3 *5 j;t>'*fe 
0 4-C'«jEd<;$tvsTS#:3 9 a mmi^mmm 

1 0 4±T'«fe-a>t3*e>tv5efiffiiMa'ttg 1 0 6 Jsi 

ifi^mmi 0 7xm^^ti^±m»3 9 h t^mx.^. 40 

SStatSS 102 (CA£;i^T@^ffiiJ!fi^14« 103 

<!0M^k«i:^[pjtc@^$ti..5, r;iT% T*^ioi 

tt, TaglOlai:, r a g 1 0 1 a ©^gitCiW 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this trsinslation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a CPP structure magneto-resistive effect component 
equipped with the up electrode layer in contact with the lower layer object of the magneto-resistive 
effect fihn which spreads in the 1st piece on a lower electrode layer especially, the upper object of the 
magneto-resistive effect film which spreads in the 2nd piece narrower than the 1st piece on a lower layer 
object, and the upper object of the magneto-resistive effect film, and its manufacture approach about the 
magneto-resistive effect component included in magnetic-recording mediirai driving gears, such as for 
example, a magnetic-disk driving gear and magnetic tape transport. 
[0002] 

[Description of the Prior Art] The magneto-resistive effect (MR) film equipped with the lower layer 
object which contains an antiferromagnetism layer (pinning layer), a fixed side ferromagnetism layer 
(pinned layer), and a nonmagnetic interlay er, for example, and the upper object containing the fi-eedom 
side ferromagnetism layer (free layer) which spreads on a nonmagnetic interlayer's front face is widely 
known for the field of a CPP structure magneto-resistive effect (MR) component. By such MR film, the 
upper object is narrowed crosswise [ truck ] compared with a lower layer object. The upper object is put 
between an insulating layer on a lower layer object. According to this insulating layer, the current path 
narrowed between the lower layer object and the up electrode layer is establishable. The effective core 
width of face of MR film can be narrowed. 
[0003] 

[Problem(s) to be Solved by the Invention] The upper object begins to be shaved on a lower layer object 
in formation of such MR film. This one pair that puts the upper object in beginning to delete of 
magnetic-domain control hard film is put to etching processing. The front face of the magnetic-domain 
control hard film descends to the front face of a lower layer object. Therefore, it will secede from the 
upper object completely from the space divided among magnetic-domain control hard film. With such a 
CPP structure MR component, the vertical bias field formed among magnetic-domain control hard film 
cannot fiiUy act on the freedom side ferromagnetism layer contained in the upper object. A Barkhausen 
noise caimot fiiUy be reduced. 

[0004] This invention was made in view of the above-mentioned actual condition, and aims at offering 
the CPP structure magneto-resistive effect component which can greatly contribute to reduction of a 
Barkhausen noise, and its manufacture approach. 
[0005] 

[Means for Solving the Problem] The lower layer object of the magneto-resistive effect film which 
spreads in the 1st piece oh a lower electrode layer according to the 1st invention in order to attain the 
above-mentioned purpose. The upper object of the magneto-resistive effect film which spreads in the 
2nd piece narrower than the 1st piece on a lower layer object, The CPP structure magneto-resistive 
effect component characterized by having the insulator which sandwiches the upper object of the 
magneto-resistive effect film, the magnetic-domain control film which sandwiches the upper object wdth 



http://www4.ipdl.jpo.go.jp/cgi-bin/trjan_web_cgi_ejje 



3/26/2004 



THIS PAGE BLANK (USPTO) 



Page 2 of 8 



^ mm 

an insulator, and an up electrode layer in contact with the upper object of the magneto-resistive effect 
film is offered. 

[0006] Between a lower layer object and an up electrode layer, the narrowed current path is 
establishable by work of an insulator with such CPP structure magneto-resistive effect components. 
Consequently, the effective core width of face of the magneto-resistive effect film can be narrowed. It is. 
thought that this kind of CPP structure magneto-resistive effect component greatly contributes to the 
densification of magnetic information. 

[0007] And with such CPP structure magneto-resistive effect components, not only a lower layer object 
but the upper object can be put between the magnetic-domain control film. Therefore, it is expected very 
much that the vertical bias field established among magnetic-domain control film will act on the 
magneto-resistive effect film efficiently.' When a freedom side ferromagnetism layer is especially 
contained in the upper object of the magneto-resistive effect film, compared with the conventional CPP 
structure magneto-resistive effect component, a vertical bias field strong against a fi-eedom side 
ferromagnetism layer in comparison can act. Therefore, single domain-ization of a freedom side 
ferromagnetism layer is realizable good in comparison. Reduction of a Barkhausen noise is realized. 
[0008] The insulating material which shows magnetism may be used for the above-mentioned insulator. 
According to adoption of such an insulating material, magnetization is establishable in an insulator. 
Therefore, the vertical bias field established among magnetic-domain control film can act on the 
magneto-resistive effect film much more efficiently. When a freedom side ferromagnetism layer is 
especially contained in the upper object of the magneto-resistive effect film, compared with the above- 
mentioned CPP structure magneto-resistive effect component, single domain-ization of a freedom side 
ferromagnetism layer can be realized much more good. A Barkhausen noise can be reduced still more 
certainly. 

[0009] The above manufacture approaches of a CPP structure magneto-resistive effect component 
should just be equipped with the process which forms the magneto-resistive effect film for example, on 
a lower electrode layer, the process which forms one pair of magnetic-domain control film which 
sandwiches the magneto-resistive effect film, the process which forms an insulator layer on the 
magnetic-domain control film, and the process which performs etching processing to the surface of the 
magneto-resistive effect film. According to such manufacture approaches, an insulator layer can 
function as a protective layer of the magnetic-domain control film during etching processing, under 
etching processing — disappearance of the magnetic-domain control film — namely, — shaving off — it is 
completely avoidable. Consequently, the magnetic-domain control film can put the upper object of the 
magneto-resistive effect film certainly as mentioned above. 

[0010] An insulator layer surely remains on the magnetic-domain control film after etching processing. 
By such manufacture approaches, a slot should just be formed between the magneto-resistive effect film 
and the magnetic-domain control film in formation of the upper object based on etching processing. A 
slot should just be filled up with an insulator. 
[0011] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained, referring to 
an accompanying drawing. 

[0012] Drawing 1 shows roughly one example of a magnetic-recording medium driving gear, i.e., the 
internal structure of hard disk drive (HDD) 11. This HDDl 1 is equipped with the body 12 of a case of 
the cube type which divides the building envelope of a flat rectangular parallelepiped. The magnetic disk 
13 of one or more sheets as a record medium is held in hold space. The revolving shaft of a spindle . 
motor 14 is equipped with a magnetic disk 13. A spindle motor 14 can rotate a magnetic disk 13 at high 
speed, such as for example, 7200rpm and lOOOOrpm. It is combined with the body 12 of a case, the lid 
(not shown), i.e., covering, which seals hold space between the bodies 12 of a case. 
[0013] The carriage 16 rocked by the circumference of the pivot 15 prolonged perpendicularly is fiirther 
held in hold space. This carriage 16 is equipped with the swinging arm 17 of the rigid body horizontally 
prolonged from a pivot 15, and the elastic suspension 18 which is attached at the tip of this swinging 
arm 17, and extends ahead from a swinging arm 17. As everyone knows, at the tip of the elastic 
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suspension 18, the cantilevered suspension of the surfacing head slider 19 is carried out by work of the 
so-called gimbal spring (not shown). Pressure acts on the surfacing head slider 19 from the elastic 
suspension 18 toward the front face of a magnetic disk 13. Buoyancy acts on the surfacing head slider 
19 by work of the air current generated on the front face of a magnetic disk 13 based on rotation of a 
magnetic disk 13. The surfacing head slider 19 can continue surfacing with rigidity high in comparison 
during rotation of a magnetic disk 13 in the balance of the pressure of the elastic suspension 18, and 
buoyancy. 

[0014] If carriage 16 rocks by the circumference of a pivot 15 during surfacing of such a surfacing head 
slider 19, the surfacing head shder 19 can cross the front face of a magnetic disk 13 to radial. Based on 
such migration, the surfacing head slider 19 is positioned in the recording track of the request on a 
magnetic disk 13. At this time, rocking of carriage 16 should just be realized through work of an 
actuator 21 called a voice coil motor (VCM). As everyone knows, when the magnetic disk 13 of two or 
more sheets is incorporated in the body 12 of a case, two elastic suspensions 18 are carried to one 
swinging arm 17 between magnetic-disk 13 adjoining comrades. 

[0015] Drawing 2 shows one example of the surfacing head slider 19. This surfacing head slider 19 is 
aluminum 203 which is joined to the air outflow edge of the body 22 of a slider made from aluminiun2 
03-TiC (Al Chick) formed in a flat rectangular parallelepiped, and this body 22 of a slider, and builds in 
the read-out write-in head 23. It has the film 24 with a built-in head component of make (alumina). It is 
specified on the body 22 of a slider, and the film 24 with a built-in head component, the medixmi 
opposed face 25, i.e., the surfacing side, which counters a magnetic disk 13. The air current 26 generated 
based on rotation of a magnetic disk 13 is responded to by the surfacing side 25. 
[0016] The rail 27 of two muscles prolonged toward an air outflow edge from an airstream ON edge is 
formed in the surfacing side 25. So-called ABS (air bearing surface)28 is specified in the summit side of 
each rail 27. In ABS28, the above-mentioned buoyancy is generated according to work of an air current 
26. It was embedded on the film 24 with a built-in head component, and reads, and the write-in head 23 
is exposed by ABS28 so that it may be mentioned later. In addition, the gestalt of the surfacing head 
slider 19 is not restricted to such gestalten. 

[0017] Drawing 3 shows the situation of the surfacing side 25 to a detail. The read-out write-in head 23 
is equipped with the thin film magnetic head 31, i.e., an induction write-in head component, and the 
CPP structure magneto-resistive effect (MR) reading component 32. The induction write-in head 
component 31 can write binary information in a magnetic disk 13 as everyone knows using the field 
which occurs for example, by the electric conduction coil pattem (not shown). The CPP structure MR 
reading component 32 can detect binary information based on the resistance which changes as everyone 
knows according to the field which acts from a magnetic disk 13. The induction write-in head 
component 3 1 and the CPP structure MR reading component 32 are aluminum 203 which constitutes, 
the aluminum2 03 film (alumina) 33 which constitutes, the above-mentioned top half layer of the film 
24 with a built-in head component, i.e., overcoat film, and a bottom half layer, i.e., the under coat film. 
It is put between film (alumina) 34. 

[0018] The induction write-in head component 31 is equipped with the up magnetic pole layer 35 in 
which the front end is exposed by ABS28, and the lower magnetic pole layer 36 in which the front end 
is similarly exposed by ABS28. The upper part and the lower magnetic pole layers 35 and 36 should just 
be formed from FeN or NiFe. The upper part and the lower magnetic pole layers 35 and 36 collaborate, 
and constitute the magnetic core of the induction write-in head component 3 1 . 

[0019] Between the upper part and the lower magnetic pole layers 35 and 36, it is aluminum 203. This 
nonmagnetic gap layer 37 of make (alumina) is put. As everyone knows, if a field occurs by the electric 
conduction coil pattem, by work of the nonmagnetic gap layer 37, the magnetic flux which goes back 
and forth the up magnetic pole layer 35 and the lower magnetic pole layer 36 will leak from the 
surfacing side 25, and it will come out of it. In this way, it leaks and the magnetic flux which comes out 
forms a record field (gap field). 

[0020] The CPP structure MR reading component 32 is equipped with the lower electrode layer 38 
which spreads along the front face of the alumina film 34, i.e., a substrate insulating layer. The lower 
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electrode layer 38 is not only equipped with conductivity, but may equip coincidence with soft 
magnetism. If the lower electrode layer 38 consists of conductive soft magnetic materials called NiFe, 
this lower electrode layer 38 can fimction on coincidence as a lower shielding layer of the CPP structure 
MR reading component 32. 

[0021] the electromagnetism prolonged along with ABS28 in the fi-ont face of the lower electrode layer 

38 - the conversion film 39, i.e., the magneto-resistive effect (MR) fihn, is formed. Similarly, one pair 
of magnetic-domain control hard film 41 prolonged along with ABS28 is formed in the front face of ttie 
lower electrode layer 38. The magnetic-domain control hard film 41 puts the MR film 39 along with 
ABS28 on the front face of the lower electrode layer 38. The magnetic-domain control hard film 41 
should just be formed fi-om metallic materials, such as CoPt and CoCrPt. By these magnetic-domain 
control hard fihn 41, magnetization is establishable as everyone knows along one direction which 
crosses the MR film 39. If a bias field is formed based on magnetization of such magnetic-domain 
control hard film 41, single domain-ization of for example, a fi-eedom side ferromagnetism layer (fi-ee 
layer) is realizable within the MR film 39. The detail of the structure of the MR film 39 is mentioned 
later. 

[0022] The laminating of the 1st insulating layer 42 is carried out to the fi-ont face of the magnetic- 
domain control hard film 41. This 1st insulating layer 42 spreads only on the magnetic-domain control 
hard film 41 . That is, the 1st insulating layer 42 breaks off at the flat surface PL including the interface 
of the MR film 39 and the magnetic-domain control hard film 41. The 1st insulating layer 42 is 
aluminum 203. Si02 What is necessary is just to consist of said insulating materials. 
[0023] The fi-ont face of this 1st insulating layer 42 is covered by the 2nd insulating layer 43. The 2nd 
insulating layer 43 may spread not only the 1st insulating-layer 42 top but on the lower electrode layer 
38. However, the 2nd insulating layer 43 breaks off like the 1st insulating layer 42 at the flat surface PL 
including the interface of the MR film 39 and the magnetic-domain control hard film 41. The 2nd 
insulating layer 43 is aluminiun 203. Si02 What is necessary is just to consist of said insulating 
materials. 

[0024] On the 2nd insulating layer 43, the lower magnetic pole layer 36 of the induction write-in head 
component 31 spreads. This lower magnetic pole layer 36 is caught by the summit side of the MR film 

39 between two flat surfaces PL. That is, the lower magnetic pole layer 36 Amotions as an up electrode 
layer of the CPP structure MR reading component 32. A sense current is supplied to the MR fihn 39 by 
work of the lower electrode layer 38 and the lower magnetic pole layer 36. And the lower magnetic pole 
layer 36 can function as an up shielding layer of the CPP structure MR reading component 32. 

[0025] The structure of the MR film 39 is explained in fiiU detail, referring to drawing 4 here. This MR 
film 39 consists of for example, spin bulb film. This spin bulb film is equipped with lower layer object 
39a which consists of the substrate layer 51 piled up in order, an antiferromagnetism layer (pinning 
layer) 52, a fixed side ferromagnetism layer (pinned layer) 53, and a nonmagnetic interlayer 55, and 
upper object 39b which consists of the fireedom side ferromagnetism layers 56 and protective layers 57 
which are similarly piled up on the nonmagnetic interlayer 55. According to work of the 
antiferromagnetism layer 52, magnetization of the fixed side ferromagnetism layer 53 is fixed in the one 
direction. Here, the substrate layer 5 1 should just consist of Ta layer 51a and NiFe layer 5 lb by which a 
laminating is carried out to the fi-ont face of this Ta layer 51a. The antiferromagnetism layer 52 should 
just be formed from antiferromagnetism alloy ingredients, such as FeMn and PdPtMn. The fixed side 
ferromagnetism layer 53 and the fi-eedom side ferromagnetism layer 57 should just be formed fi-om a 
ferromagnetic ingredient called Co90FelO. The nonmagnetic interlayer 55 should just be formed fi"om 
an electric conduction metallic material called Cu. A protective layer 57 should just be equipped with 
Cu layer, and the cap layer, i.e., Ta layer, formed on this Cu layer. 

[0026] here — the 1st of lower layer object 39a — piece Wl — comparing — upper object 39b — W2 
[ piece / 2nd ] is set up small. Therefore, lower layer object 39a contacts the magnetic-domain control 
hard film 41 at the above-mentioned flat surface PL, On the other hand between upper object 39b, and 
the above-mentioned flat surface PL 41, i.e., the magnetic-domain control hard film, an opening is 
formed. This opening is filled up with an insulator 58. In this way, upper object 39b is put between an 
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insulator 58. And upper object 39b is put between the magnetic-domain control hard film 41 with an 
insulator 58. By work of such insulators 58, the narrowed current path is establishable between lower 
layer object 39a and the up electrode layer 36, i.e., a lower magnetic pole layer. Consequently, the 
effective core width of face of the MR film 39 can be narrowed, in addition, the 1st - piece Wl — W2 
[ piece / 2nd ] should just be measured along with ABS28 in parallel with the fi-ont face of the lower 
electrode layer 38. 

[0027] If the CPP structure MR reading component 32 is opposed to the fi-ont face of a magnetic disk 13 
in read-out of magnetic information, by the spin bulb film, the magnetization direction of the freedom 
side ferromagnetism layer 56 will be rotated as everyone knows according to the sense of the field 
which acts fi-om a magnetic disk 13. In this way, rotation of the magnetization direction of the freedom 
side ferromagnetism layer 56 changes the electric resistance of the spin bulb film a lot. Therefore, if a 
sense current is supplied to the spin bulb film from the up electrode layer 36, i.e., a lower magnetic pole 
layer, and the lower electrode layer 38, the level of the electrical signal taken out from the CPP structure 
MR reading component 32 will change according to change of electric resistance. Binary information 
can be read according to change of this level. At this time, a path can be narrowed as mentioned above 
by the spin bulb film as a sense current. Consequently, the response sensibility of the spin bulb film to 
the field which acts fi"om a magnetic disk 13 can be raised. 

[0028] With such CPP structure MR reading components 32, if Magnetization Mg is established by the 
magnetic-domain control hard film 41, the vertical bias field BS by which while faces to the magnetic- 
domain control hard film 41 of another side from the magnetic-domain control hard film 41 based on the 
magnetic pole (charge) generated by the end face of the magnetic-domain control hard film 41 is 
generable. Since the freedom side ferromagnetism layer 56 contained in upper object 39b is especially 
arranged between magnetic-domain control hard film 41 comrades with this CPP structure MR reading 
component 32, the vertical bias field BS strong in comparison can act on the freedom side 
ferromagnetism layer 56, Therefore, single domain-ization of the freedom side ferromagnetism layer 56 
is realizable good in comparison. Reduction of a Barkhausen noise is realized. 

[0029] At this time, the above-naentioned insulator 58 is expected to use the insulating material which 
shows magnetism. According to such an insulating material, Magnetization Mg is establishable in an 
insulator 58 so that clearly from drawing 4 . Therefore, single domain-ization of the freedom side 
ferromagnetism layer 556 can be established much morei good. An alloy ingredient called Co-gamma Fe 
203 (2.0ohms of specific resistance (cm)) can be mentioned to such insulating materials. Generally the 
magnetic material used for the fixed side ferromagnetism layer 53 or the fi*eedom side ferromagnetism 
layer 56 shows the specific resistance of 100 or less microomegacm, and the magnetic material used for 
the antiferromagnetism layer 52 shows the specific resistance of 200microomegacm extent. 
[0030] Next, the manufacture approach of the CPP structure MR reading component 32 is explained 
briefly. For example, the wafer made from aluminum2 03-TiC (Al Chick) (not shown) is prepared. In 
the front face of this wafer, it is aluminum 203. The film 34 is formed. This aluminum 203 The lower 
electrode layer 38 is formed on the film 34. Subsequently, in the front face of the lower electrode layer 
38, as shown in drawing 5 , laminating formation of the above-mentioned material MR film 71 specified 
by Wl the 1st piece is carried out. This material MR film 71 should just begin to be deleted from the 
layered product accumulated by the same layer stmcture as the above-mentioned spin bulb film. That is, 
the substrate layer 72, the antiferromagnetism layer 73, the fixed side ferromagnetism layer 74, the 
nonmagnetic interlayer 75, the freedom side ferromagnetism layer 76, and a protective layer 77 are 
contained in this material MR film 71 in order, this — in deleting and carrying out appearance, the 
photoresist film 78 is used for a mask. 

[003 1] Then, on a wafer, as shown in drawing 6 , the magnetic-domain control hard film 79 which puts 
the material MR film 71 is formed. For example, based on the sputtering method, a magnetic material 81 
is poured on the front face of the lower electrode layer 38. A magnetic material 81 is deposited on the 
front face of the lower electrode layer 38, and the photoresist film 78. If the wall surface of the material 
MR film 71 is completely covered with a magnetic material 81, formation of the magnetic-domain 
control hard film 79 will be completed. 
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[0032] Subsequently, on a wafer, as shown in drawing 7 , laminating formation of the 1st insulating 
layer 82 is carried out. For example, based on the sputtering method, an insulating material 83 is poured 
on the deposited magnetic material 81. The insulating material 83 is deposited on the front face of a 
magnetic material 81 on the magnetic-domain control hard film 79 and the photoresist film 78. In this 
way, the 1st insulating layer 82 is formed in the front face of the magnetic-domain control hard film 79. 
Lift off is carried out after formation of the 1st insulating layer 82. That is, according to removal of the 
photoresist film 78, the magnetic material 81 and insulating material 83 on the photoresist film 78 are 
removed. 

[0033] In this way, if the 1st insulating layer 82 is formed on the magnetic-domain control hard film 79, 
etching processing will be performed from the surface of the material MR film 71. at this time, on the 
material MR film 71, as shown in drawing 8 , the configuration of upper object 39b was modeled — the 
2nd piece of the photoresist film 85 of W2 is formed. The photoresist film 85 vacates predetermined 
spacing between one pair of 1st insulating layers 82, and is arranged. For example, if dry etching 
processing called ion milling is performed, the protective layer 77 in the material MR film 71 and the 
freedom side ferromagnetism layer 76 are removed around the photoresist film 85. The upper object 86 
of the material MR film 71 begins to be shaved. It follows on beginning to delete and a slot 87 is formed 
in this field contiguous to the upper object 86 between the material MR film 71 and the magnetic- 
domain control hard film 79. A slot 87 exposes the nonmagnetic interlayer 75 of the material MR film 
71. 

[0034] It is in charge of such etching processings, and thickness [ of the 1st insulating layer 82 ] t [nm] 
is [0035]. 
[Equation 1] 
t>Rs ••(1) 

[0036] It is alike, and is followed and set up. Here, a constant R shows the etch rate [nm/sec] of the 1st 
insulating layer 82. A constant s shows etching time [sec xmtil the nonmagnetic middle class 75 
exposes." According to such thickness t, on the magnetic-domain control hard film 79, the 1st insulating 
layer 82 surely remains at the time of termination of etching processing, therefore, under implementation 
of etching processing — the magnetic-domain control hard film 79 — shaving off ~ it is completely 
avoidable. The 1st insulating layer 82 fixnctions as a protective layer of the magnetic-domain control 
hard film 79. 

[0037] Then, as shown in drawing 9 , the laminating of the 2nd insulating layer 88 is carried out on a 
wafer. For example, based on the sputtering method, an insulating material 89 is poured on the front face 
of a wafer. A slot 87 is filled up with an insulating material 89. In this way, an insulator 90 is formed all 
over a slot 87. The photoresist film 85 is removed after formation of an insulator 90. The summit side of 
the upper object 86 is exposed. 

[0038] In this way, if the upper object 86 is formed by the material MR film 71, based on the photoresist 
film (not shown) of one muscle, the profile of the magnetic-domain control hard film 79 and the material 
MR film 71 will be prepared as everyone knows. The MR film 39 put between one pair of magnetic- 
domain control hard film 41 is formed in the bottom of the photoresist film. Then, on a wafer, the 
laminating of the insulator layer is carried out uniformly. Removal of the photoresist film obtains the 
magnetic-domain control hard film 41 and the MR film 39 which were surrounded by the insulator 
layer. On the magnetic-domain control hard film 41 and the MR film 39, as continuously shown in 
drawing 10 , the up electrode layer 36, i.e., the lower magnetic pole layer of the induction write-in head 
component 31, is formed. 

[0039] In this way, on the built CPP structxire MR reading component 32, the induction write-in head 
component 31 is built as known. On the lower magnetic pole layer 36, the insulating layer and the up 
magnetic pole layer 35 where the coil pattem besides the nonmagnetic gap layer 37 was embedded are 
formed successively. If the induction write-in head component 31 is finally embedded on the alumina 
film 33, formation of the read-out write-in head 23 will be completed. 

[0040] Drawing 1 1 shows other examples of the MR film 39. This MR film 39 consists of tunnel 
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junction film. This tunnel junction film is equipped with lower layer object 39a which consists of the 
substrate layer 101 piled up in order, an antiferromagnetism layer 102, a fixed side ferromagnetism layer 

103, and an insulator layer 104, and upper object 39b which consists of the freedom side 
ferromagnetism layers 106 and protective layers 107 which are similarly piled up on an insulator layer 

104. According to work of the antiferromagnetism layer 102, magnetization of the fixed side 
ferromagnetism layer 103 is fixed in the one direction. Here, the substrate layer 101 should just consist 
of Ta layer 101a and NiFe layer 101b by which a laminating is carried out to the front face of this Ta 
layer 101a. The antiferromagnetism layer 102 should just be formed from antiferromagnetism alloy 
ingredients, such as FeMn and PdPtMn. The fixed side ferromagnetism layer 103 and the freedom side 
ferromagnetism layer 106 should just be formed from a ferromagnetic ingredient called Co90Fel0. An 
insulator layer 104 should just be formed from the metal oxide film of for example, aluminum2 03 and 
others (alumina). A protective layer 106 should just be equipped with Cu layer, and the cap layer, i.e., 
Ta layer, formed on this Cu layer. 

[0041] the above-mentioned - the same — the 1st of lower layer object 39a piece Wl comparing — 
upper object 39b — W2 [ piece / 2nd ] is set up small. Therefore, lower layer object 39a contacts the 
magnetic-domain control hard film 41 at the aboye-mentioned flat surface PL. On the other hand 
between upper object 39b, and the above-mentioned flat surface PL 41, i.e., the magnetic-domain 
control hard film, an opening is formed. This opening is filled up with an insulator 58. In this way, upper 
object 39b is put between an insulator 58. And upper object 39b is put between the magnetic-domain 
control hard fihn 41 with an insulator 58. By work of such insulators 58, the narrowed current path is 
establishable between lower layer object 39a and the up electrode layer 36, i.e., a lower magnetic pole 
layer. Consequently, the effective core width of face of the MR film 39 can be narrowed. Since upper 
object 39b and lower layer object 39a are especially divided with the high resistive layer 104 of the 
tunnel junction film, i.e., an insulator layer, with this CPP structure MR reading component 32, a current 
path is certainly reducible. 

[0042] If the CPP structure MR reading component 32 is opposed to the front face of a magnetic disk 13 
in read-out of magnetic information, by the tunnel junction film, the magnetization direction of the 
freedom side ferromagnetism layer 106 will be rotated as everyone knows according to the sense of the 
field which acts from a magnetic disk 13. In this way, rotation of the magnetization direction of the 
freedom side ferromagnetism layer 106 changes the electric resistance of the tunnel junction film a lot. 
Therefore, if a sense current is supplied to the tunnel junction film from the up electrode layer 36, i.e., a 
lower magnetic pole layer, and the lower electrode layer 38, the level of the electrical signal taken out 
from the CPP stmcture MR reading component 32 will change according to change of electric 
resistance. Binary information can be read according to change of this level. At this time, a path can be 
narrowed as mentioned above by the tunnel junction film as a sense current. Consequently, the response 
sensibility of the tunnel junction film to the field which acts from a magnetic disk 13 can be raised. And 
like the above-mentioned, with this CPP structure MR reading component 32, since the freedom side 
ferromagnetism layer 106 contained in upper object 39b is arranged between magnetic-domain control 
hard film 41 comrades, the vertical bias field BS strong in comparison can act on the freedom side 
ferromagnetism layer 106. Therefore, single domain-ization of the freedom side ferromagnetism layer 
106 is realizable good in comparison. Reduction of a Barkhausen noise is realized. 
[0043] In addition, with the above CPP structure MR reading components 32, the fixed side 
ferromagnetism layer 53,103 and the antiferromagnetism layer 52,102 may be contained in upper object 
39b of W2 the 2nd piece. At this time, the freedom side ferromagnetism layer 56,106, the nonmagnetic 
interlayer 54, and the 1st piece of an insulating layer 104 should just be contained in lower layer object 
39aofWl. 
[0044] 

[Effect of the Invention] According to this invention, the CPP structure magneto-resistive effect 
component which greatly contributes to reduction of a Barkhausen noise can be offered as mentioned 
above. 



http://www4,ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 3/26/2004 



THIS PAGE BLAMK (usfto) 



Page 8 of 8 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran \veb_cgi_ejje 3/26/200 



THIS PAGE BLAI^K (uspto) 



Page 1 of 2 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused l^y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The CPP structure magneto-resistive effect component characterized by to have the lower 
layer object of the magneto-resistive effect film which spreads in the 1st piece on a lower electrode 
layer, the upper object of the magneto-resistive effect film which spreads in the 2nd piece narrower than 
the 1st piece on a lower layer object, the insulator that sandwiches the upper object of the magneto- 
resistive effect film, the magnetic-domain control film which sandwiches the upper object with an 
insulator, and an up electrode layer in contact with the upper object of the magneto-resistive effect film. 
[Claim 2] It is the CPP structure magneto-resistive effect component characterized by said insulator 
being the magnetic substance in a CPP structure magneto-resistive effect component according to claim 
1. 

[Claim 3] The CPP structure magneto-resistive effect component characterized by containing a freedom 
side ferromagnetism layer in the upper object of said magneto-resistive effect film at least in a CPP 
structure magneto-resistive effect component according to claim 1. 

[Claim 4] The manufacture approach of the CPP structure magneto-resistive effect component 
characterized by having the process which forms the magneto-resistive effect film on a lower electrode 
layer, the process which forms one pair of magnetic-domain control film which sandwiches the 
magneto-resistive effect film, the process which forms an insulator layer on the magnetic-domain 
control film, and the process which performs etching processing to the surface of the magneto-resistive 
effect film. 

[Claim 5] The manufacture approach of the CPP structure magneto-resistive effect component 
characterized by making said insulator layer remain on said magnetic-domain control film after said 
etching processing in the manufacture approach of a CPP structure magneto-resistive effect component 
according to claim 4. 

[Claim 6] The manufacture approach of the CPP structure magneto-resistive effect component 
characterized by forming a slot based on said etching processing between said magneto-resistive effect 
film and said magnetic-domain control film in the manufacture approach of a CPP structure magneto- 
resistive effect component according to claim 5. 

[Claim 7] The manufacture approach of the CPP structure magneto-resistive effect component 
characterized by filling up said slot with an insulator in the manufacture approach of a CPP stmcture 
magneto-resistive effect component according to claim 6. 

[Claim 8] It is the manufacture approach of the CPP structure magneto-resistive effect component 
characterized by having the fi-eedom side ferromagnetism layer by which said magneto-resistive effect 
film is arranged between said insulators in the manufacture approach of a CPP structure magneto- 
resistive effect component according to claim 7. 

[Claim 9] It is the manufacture approach of the CPP structure magneto-resistive effect component 
characterized by said insulator being the magnetic substance in the manufacture approach of a CPP 
structure magneto-resistive effect component according to claim 8. 
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DRAWINGS 



Drawing 1] 




[Drawing 31 
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[Drawing 41 
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[Drawing 11] 
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